Functionally important interactions between the nucleotide-binding domains of an antigenic peptide transporter.
The transporter associated with antigen processing (TAP), an ABC transporter, pumps cytosolic peptides into the endoplasmic reticulum, where the peptides are loaded onto class I MHC molecules for presentation to the immune system. Transport is fueled by the binding of ATP to two cytosolic nucleotide-binding domains (NBDs) and ATP hydrolysis. We demonstrate biochemically that there are two electrostatic interactions across the interface between the two TAP NBDs and that these interactions are important for peptide transport. Notably, disrupting these interactions by mutagenesis does not greatly alter the ATP hydrolysis rate in an isolated NBD model system, suggesting that the interactions function at alternative stages in the transport cycle. The data support the general model for ABC transporters in which the NBDs form a tight, closed conformation during transport. Our results are discussed in relation to other ABC transporters that do or do not conserve potential interacting residues of opposite charges at the homologous positions.